Objective Breast reconstruction is associated with multiple psychological benefits. However, few studies have identified clinical and psychological factors associated with improved satisfaction and quality of life. This study examined factors, which predict satisfaction with breast appearance, outcome satisfaction and quality of life following post-mastectomy breast reconstruction. Conclusions This study extends beyond the limited research by distinguishing between satisfaction with breast appearance and outcome satisfaction. The study provides evidence for the role of psychosocial factors predicting key patient reported outcomes and demonstrates the importance of psychosocial well-being and reconstruction type. The findings also highlight the need for healthcare providers to consider the psychosocial well-being of patients both preoperatively and post operatively and provide preliminary evidence for the use of deep inferior epigastric perforator reconstructions over other types of reconstructive procedures. 
| BACKGROUND
Globally, breast cancer is the most common malignancy among women. 1 In the United Kingdom and the United States, the estimated lifetime risk of breast cancer 2 is 1 in 8, with over 40 000 new cases diagnosed in the United Kingdom, 3 and over 230 000 in the United
States each year. 4 Today, women with a history of breast cancer constitute the largest group of cancer survivors. 5 Improved survival rates have placed increased importance on promoting and supporting a high quality of life and optimal psychosocial adjustment among breast cancer survivors. The primary treatment for breast cancer is surgical, consisting of either a mastectomy or a breast conservation surgery. 5 Despite the increasing use of breast conservation surgery, there has been a steady increase in the number of women electing to undergo mastectomy. 6 This may be partially attributed to the incorporation of reconstructive options into mainstream breast cancer surgery treatment. For many women, a mastectomy can lead to a range of longterm psychosocial sequela, 7 including anxiety and depression, as well as psychosexual changes including body image disturbance, loss of femininity and attractiveness, and decreased sexual desire and/or sexual pleasure. [7] [8] [9] [10] Post-mastectomy options include using an external prosthesis, undergoing breast reconstruction surgery or deciding to have no prosthesis or reconstruction. An external prosthesis is an artificial breast form, moulded to imitate the natural shape of a woman's breast. 11 Many women have reported the use of an external prosthesis as somewhat inconvenient describing the prosthesis as difficult to keep in place, uncomfortable, and limiting in both clothing options and physical activity. 8 Breast reconstruction may provide aneffective solution to the problems associated with the use of an external prosthesis. Women undergo breast reconstruction for a variety of reasons; including the desire to improve body image, 12 restore feelings of wholeness and body integrity, 13 a reluctance to wear a limiting external prosthesis and the ability to wear a greater variety of clothing. 14 However, the decision to reconstruct the breast is complex and incorporates patient preference, treatment history, anticipated postoperative treatment, and anatomy, specifically the size/shape of the breasts. 15 The primary goal of breast reconstruction is toobtain the best aesthetic outcome. 16 The surgeonin consultation with the patient must decide between the different methods of reconstruction (autologous tissue or implant or a combination of both) and the timing of reconstruction, which could be either during the same procedure as mastectomy (immediate) or at a later stage (delayed). In the United Kingdom, the National Institute of Clinical Excellence recommends that breast reconstruction is offered to all women following mastectomy. 17 In England and Wales, approximately 21% of women undergo breast reconstruction. 18 Internationally, breast-reconstruction rates vary; the United States report rates between 24.8% and 59% 19, 20 and Australia and Denmark reportrates of 9% and 14%, respectively. 21, 22 For many women, breast reconstruction is associated with psychological benefits including improved appearance satisfaction, reestablished psychological well-being 23 and positive effects on body image and self-esteem. 24 Moreover, breast reconstruction may help to strengthen the affective and sexual relationship of couples. 25 Some studies suggest breast reconstruction is one of the most important determinants of long-term health and well-being among breast cancer survivors. 26 These benefits have been observed for both immediate and delayed reconstructions 27 and across a number of procedures. 26 However, some studies have reported similar patient outcomes following breast reconstruction compared to breast conservation surgery or mastectomy alone, 28 with one study reporting poorer psychosocial functioning and increased mood disturbance in patients who underwent reconstruction compared to mastectomy alone. 27 Complications with the reconstructed breast and abdominal problems have been identified as key causes of dissatisfaction with breast reconstruction. 29 The type of breast reconstruction may also influence patient satisfaction. For example, autologous tissue reconstruction (using a patient's own tissue to reconstruct the breast), involvesscarring to the breast and donor-siteand donor-site morbidity (complications at this site as it heals). 30 Additionally, women may be required or choose to undergo additional surgery following the reconstruction, including nipple reconstruction, reshaping a flap, removing extra fat from a donor site, or repositioning the implant. 31 Yet, scarring as an area of potential dissatisfaction is neglected within current literature. 2 | METHODS
| Design
The present study used a cross-sectional retrospective questionnaire design, which examined predictors of satisfaction with breast appearance, outcome satisfaction, and global quality of life following post-mastectomy breast reconstruction. and 76 years old and 84% of participants were White-British.
| Procedure and participants

| Measures
The pain, itching, colour, pliability, thickness, relief and overall scar quality.
The validity and reliability of the POSAS measure has been established within this patient population. 38 A total score for each scar feature was obtained by reversing and summing the six specific scar items. Overall scar quality was scored separately, reversed and summed. A higher score indicated greater satisfaction with the scar features and overall scar quality.
A series of visual analogue scales were developed to examine the aesthetic features of breast in 3 dimensions: symmetry, shape, and sensitivity. Each dimension used a 10-cm horizontal visual analogue scale, which ranged from 1 (complete satisfaction) to 10 (complete dissatisfaction). The scores from each dimension were reversed and summed to provide 3 total scores for symmetry, shape, and sensitivity.
A higher score indicated greater satisfaction with aesthetic features of breast.
| Statistical analysis
Three hierarchical multiple regression analyses were performed for 3 dependent variables: satisfaction with breast appearance, outcome satisfaction, and global quality of life. In the analysis, the appearance 
| RESULTS
Preliminary analyses were performed to test the assumption of normality and multicollinearity. The analyses suggested that there was no violation of normality. Histograms were symmetrical and approximately bell-shaped, indicating normal distribution. The normal probability plots also indicated that the residuals were normally distributed. Collinearity statistics guidelines state that if the largest variance inflation factoris greater than 10 and if the average variance inflation factor is substantially greater than 1,the regression may be biased. 39 Tolerance <0.2 also indicates a potential problem. 39 In the present study, the analyses did not meet any of the criteria, suggesting that multicollinearity was not present. Three separate hierarchical multiple regression analyses were performed.
| Satisfaction with breast appearance
Hierarchical multiple regression analysis revealed that at stage 1, appearance variables contributed significantly to the regression model, F (6,98) = 23.87, P < .001, and accounted for 59% of the variation in satisfaction with breast appearance. The scarring variables explained an additional 8% of variation in satisfaction with breast appearance and this change in R 2 was significant, F (7,91) = 3. 12, P = .005. 
| Outcome satisfaction
Hierarchical multiple regression analysis revealed that at stage 1, appearance variables contributed significantly to the regression model, F (7,97) = 16.75, P < .001, and accounted for 55% of the variation in outcome satisfaction. Introducing the scarring variables explained an additional 6% of variation in satisfaction with breast reconstruction outcome, and this change in R 2 was significant, F (7,90) = 2.05, (Table 3 : accessible online via supplementary material). The factors found to be the most important predictors of outcome satisfaction were breast sensitivity (β = −.169, P = .014), pain (β = −.204, P = .018), scar thickness (β = .369,P = .041), and psychosocial well-being (β = .406, P = .002).
Moderator analysis demonstrated participant age (β = −.018,P = .804) and date of reconstruction (β = .005, P = .950) did not significantly moderate outcome satisfaction, although type of reconstruction did significantly moderate outcome satisfaction (β = .167,P = .026), with significantly higher levels of outcome satisfaction demonstrated with DIEP reconstruction compared withother types of reconstruction.
| Global quality of life
Hierarchical multiple regression analysis revealed that at stage 1, appearance variables contributed significantly to the regression model, F (7,97) = 5.85, P < .001 and accounted for 30% of the variation in global quality of life. Introducing the scarring variables explained an additional 11% of variation in global quality of life, and this change in 40 This is consistent with the finding of the present study and suggests that procedure type effects both breast and outcome satisfaction but not overall quality of life. It may be that DIEP reconstruction enables women to perceive their reconstructed breasts, as a natural part of their own body, which is not the case in implant reconstruction. 7 
| STUDY LIMITATIONS
The study sought to control for many of the shortcomings identified in previous literature. 34 Consequently, all outcomes were clearly defined and distinguished, standardised measures were validated within the same clinical population, the effect of scarring was considered, and a multiple-surgeon design was applied. Nevertheless, selection bias is possible as participants were identified by 2 plastic surgeons from 1NHS site, and most participants elected for a DIEP reconstruction.
Other limitations include the omission of pre-surgical data and the cross-sectional study design, which does not distinguish the direction 
